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(54) OPTICAL ELEMENT AND ITS MANUFACTURING METHOD AND ELECTRONIC 
EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
element tliat can miniaturize a device and at tlie same 
time can secure tlie electrical continuity of both surfaces, 
a method for manufacturing the light element, and 
electronic equipment. 

SOLUTION: In this manufacturing method of the light 
element, a through- hole 4 is formed in a semiconductor 
device 3 having an optical section 13 and an electrode 2 
being electrically connected to the optical section 13, 
and a conductive layer 8 including the inner-wall surface 
of the through-hole 4 is formed at the section between a 
first surface B at a side, where the optical section 13 of 
the semiconductor device 3 is formed and a second 
surface A counterposing the first one B. 
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tt. 

utim^&'snfcm<D^ i <Dm^h. mwsm i oym^zM^ 
r, 

ffriB^i^*f*s^ ©Misii 2 ©Etc . mriB^mji t mmm 

[ m^m 3 ] ft^^ 1 xim^ 2 icmm<m:m^(D 

mm^»mj-omii,m 2 comicmtimmm ^BfS. l tc 

[ mmm 6 ] If j^iM 1 4 ©1 ^ -rriTS^ ki ati 

t5riB4i^{4;>i) x ^^ ^ . -en^ti©ltriB¥*f**-?- C i ic 
Wir-r ^ c i ^ s 6 5c*-r ^pfe«^©«s:&& 

mM^mmm^mm b feme . taiBH 1 ©Mffl'iic^siitt 

8 ] 5 ra-r 5»*39 7 ^®*^ 

^©tS3S77Stc*si.>r. 
S^«^©*BS:^= 

[if^il 1 0 ] ffsRiie %?lfli-rs»*«7iB«©3fe 

*-?©»S:^S(c:fci5r. 

H0iB3fea»ttai5M». WiB¥#ft■?x^^©^t^■^n©HU 

n^n©ltri^¥*#:«•i^^c■oi.^t:«MKJ{|$tt^?:^f 5 
c i (c j: rSn^nf P:55-©*iJS^tf i\ mriBTfeajittgW 
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^jc^tt s 7fe*-T-©M®:&& 
10 m. 

[ff*ra 1 3 ] if^il 1 ti^hm^m. 1 2 (D\,^-fintf>i^ 
fB«©?e*-?-©«^^i£icfcl,i-C . 

K:Wr-S>3^«-?©»5t^a„ 

m^m 1 4 ] if jIcji 1 ti^ h mMm. 1 3 ©i^-rti^^fc 

iBa©7^*-?-©«3g^aJ£:fci,^r . 
ltris««B*B^bfcafc. ffriB» 1 ©h«(c v 5' n 

l^^X^St^ -5 C i ^ $ 6 Jcwr -2.3fe«-?-©S^e7=rffi„ 
[it*il 1 5 ] ^^SBi . IffiS^S^glSi MMWicgM 

wm^^mmm-^nfcm<Dm 1 ©ffi^^etttia^ 
1 com^n^-§r 2 ©HfcM -o -cmmti ntcmmm 

[ffjjta 1 6 ] mym 1 5nEm(Dyem^!<cj6i>x. 
mm^mp^^ y yomnm 2 ©Mccf^^s ti. ttria^s 

30 [if *il 1 7 ] it:*il 1 5 XUm^m 1 6 tclBig©:* 
©T^sR-T-fcfcc^T. 

I«ia5^fl3«ffi». iuiB»2 ©Sic^'W §MiaiS:ti»fnJi 

40 [ft*^i 9] m^i bt^hm^i 8<D\,>-rtitf^ 

{ctBlg©7fe«^tc*si=.-r, 

[ftsRiM 2 0 ] BtsRlB 1 9 fBtt®?^*-? 5C*Jl:.T. 

[ it*« 2 1 ] m^m 1 9 xitrn^ 2 0 {cia®©* 

50 [it*ja2 2 ] it^Jii 5i}^i^m^m2 1 ©i^^-rn^Oi 
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:? ;b ^ * 5 6 {c ^-r ^7^*-?, 

im^mz 3 ] it5i<Ji 1 5 d^6it^s2 2 cDi^-rn*> 

it;?.. 

[0 00 1 ] 
[0 0 0 2] 

[0 0 0 3] C©^*CD^*-?■>'^°■;'^-i^2 0 0 tt. S 
ai2^5 >:'i7X{cy- F2 0 S^^^i-f^WL-fc-fe^S 
i; • J-iy^-V' 2 0 A^-^ts, 76*^2 0 8 -fe^S 
.,N-.^^_-j;2 0 4©v?>HfP2 0 6±t?. 3^-^ 
3i^'> F#2 1 0 OC j; D a^3n^>„ 2 0 8 ©Sffi 

2 12i, S ^^i? • ^^•■:'^-i^2 0 4(DmS2 1 4 

^;?7^x) 2 1 si^^iea^tiTi^So y -^^ fM2 1 s 

tt. -12^ 5 4' • i$r-i?2 0 4©®g|32 1 6 (C^O 
[ -^ghW htifc^'V&m.^.^'y:^ 2 2 0 Jc j: t) 
H«sn. -fe^s • /^••:'^-s;'2 0 4oipSBir*i^ 

[0 0 0 4] 

^ 5 • ^^'j ^~-z>2 0 4±f-c^^2 0 8 ^mm 

2 0 0 ©Ba3&5^# < iS: 6 *f#-r. 1S« 

[0 0 0 5 ] Sfc, -f2 -S- 5 ^7 ■ ^-i?2 0 4(3:W 

[0 0 0 6] :^^m<Dmmu. mmm-mwi^m^tt 
h KMffi©mKi#a^w«-r ^ctti^t^n ^^mi-R 
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[0 00 7] 

[!«M^ft?lft-r-5>fcat)©^®] ( 1 ) *;^HJK«-S7fe« 

cii. t«5Bsa:^©F«3Mffi*^^?»^, mmmmwm-^o 

mm^^Mtm}S.^nfcm<Dm 1 ©ffl:*>?) > ifriB^ 1 © 

Hfc?f|«j-r502©ffi{CH.5«mM^J15^T^C i 

[0008] *»w(Ccfcn«. ¥iift:«^^{cma:^=&?^ 

10 ggu. ^©ma7=s:©i*iMM*^^. ^m»m^<Dyt^m 
^mm^titcmom 1 ©ffl:*^6StriBm 1 ©Bfc^i^-r^ 

i ©^w»^»> ^ 2 ©MWJs T'^a?!?^ vftmmm 

•o-rn;^ F^Tif'SciJ&SDjtgi^ci). -^h^m^m 

[0 0 0 9] ( 2 ) c<Dyem^(D^-jjmci6i.^x. m 

iB4i^ft*-?-©|friBm2©B(C. B«iB*«aim^K)K 

[0010] ( 3 ) z.<D^mi-<DmM-mi.^^^^-c. m 
m^mwm^(om%'dm 2 ©BJciSjtiMjmJi^ffM ufc 

foiiB^m)S^wiffi{e:^Sfi!@±tc?^Rgb-cfeJ:i^ 

[00 11] (4) c©76«-?-©tSS;riS5cfei,ir, ffr 
mm^mM^. wmm 2 ©Mfc^t^ ^MiBjs:;^jafnji5c 

[0012] ( 5 ) c©^^-7-©^::^ffi{cfev^-r. M 

30 •y-y'-vh-o'Ch^x,^, 

[0013] ( 6 ) c©7feS^©SiS:^{c*$i»T, itr 

-en-eti©ffliiB*^ft«-?-c:itc^!j®frs 

[0014] ji/%©— 

mm-v. miR^m2(Dm<Dmm.mtj:mm^m^ct-ffi 

[0015] ( 7 ) c:©?6S-?©»jS:&5Sti:*jt,i-r, W 

[0016] ( 8 ) co^m^om&yjmooi^x. m 
[0 0 17] (9) c(Dytm^(DmM-^mcisi>x. m 

[0018] (10) c:©7fe*^©«®::^S^c*jiiT, 

so iB^J^^SS^ililSraj^t^*^. WiB^ft>?x^^©-e 



5 

[0019] cti{cj:n«. ^^mwt):x.j^(j:>^mmm 

«©4il**5^<. *s^9^[^iJ±b. 
[0 020] (11) c®?^^-©M5g:^S{cfcc^t:. 

[0 0 2 1 ] (12) c©3fe»^©iSB:^i£{cfct,ir. 

[0 0 2 2] (13) C©3^^^©MjS:&:S0C*Jl»r. 
MiBH 1 © ti« . ^; V - 7 -f ;V ^S^t -5 C i * 3 6 

[0023] (14) c©7aR^©«3g:&iSocfct,^r. 
BuiB^SJl^JfJja hicmc. Wism 1 (DMWic V >f o 
u- > X' ^ K ^ c i * $ 6 5 c W b r J: I > „ 
[0024] (15) 3p:^HgKMS^-?-», 

S5i:A:i. BfriBma/X©rtiiM^^^. miht^^ 
gi5:*5jf^j^gsti/cM©» 1 ©iB^i^itFfa^ 1 (Dmvinnt 
sm2©ffiK:M-3T?ig^§nfc^mjsi. 

[0 0 2 5 ] *f6BJK J;ti5^. ^i^*#5=- -^^ -^'tt. ms::^ 

im^-st\tcm<Dm i ©ffi:6^6t«te^ i ©BJc^^isj-rs 

02©ffiK:a^r?l?^$ti/t^mJli, *^t?. 

[0026] (16) c(D^mi-i>cis^^x . mm^mw 

[0 02 7 ] (17) c:®^«^Kfci5r. tulB^^f* 
y y'(Dmnm 2 ©Hicff^^s nfci6:ti^f aa^ § 6 

[0 028] (18) c©7^^Kfc(,>r. mmmm 
ma. ttfian 2 ©ffi{c*3^:}- •5ScriajS:^«wji(a^js-r s 

[0 02 9] (19) C©7fe«^(Cfcl^T. WIB^^f* 

y 7-©mriBm 1 (Dmmicmi-f htitcymmm^u^ s 
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[0 030] (20) c®^^(cfcu-r . mi^M 

[0 0 3 1 ] (21) c©7fe*^ic*si,s-r. mUyiMM 
[0 0 3 2 ] (22) C©7fe*^Kfci.i-r , |iria^^{* 

[0 0 33] (2 3) £:©^^(cfci^-c. m^wmw 
10 5^ -^^ 7'©ffiiBil 1 ©HffliJfc^l^ n 

[0034] (24) ^mm^mi>n'?-^u. ^^su 
imm^nfdm<Dm i ©M*>6WiBii i (om^^mr^ 

^2©ffi(CM-DTJf^^3tifc^SS<b. %wrSo 
[0 0 3 5 ] (25) c©«^^Stcfc».^t:. ttriB^feS 

20 L'"r^>J:u\ 

'" [ O 0 "3' 6 1 

c ntcis^-r-s i><Dx-mj: < . t^mi-i<mytm^x'$> 

[0 0 3 7] (^?f^:^l. ) iai»:*:»BJ©mi^*fe 

mBm(D^^^<Dm i ©»^:^s©siHjH-c, -^-x 

X9 (3taW4gPW) i©M#*^brt.>-S„ U:^. m 
[0038]|13~115 »:2^|gff$«©S^*^©^2 

©«^:^a©x?MH-c. m 3 BST^gii^wr ^m.m(D^ 

40 ^l^*ft«^3®««6«j#f4^^tfor:^mSI5^5c "b 
AD" -^--i^S a^m-^fcitm. EI5ttat?ni«S?n 
fc(,=.-rn5&^©4i«l*:*^=-3icM>t©*^^"^X (OT. 

im^sbu. ¥#i*'^?i^N5©-gpxtt«jifm©¥« 
[0 039] :^mmmmicm^^^^ i ■e©^^• 

>r->>>i/ (^«lj5:£"©ff^j7S) ^>?i-'M^'<;i'T-tf ■:> 
fci>(DX$)-yXhJ;:i.K -e©«-^. St^^ib, H2 

50 xim5<D^m^m^3CbicWiic^moxnbn 
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[0 040] HicDcfc^tc. ^mn 3 

1 3 ^^?F$)S$ nfcH 1 ©SB i . mi (OWQ^CM^t h 
5*^6^!J»f3nft:^^#*-?3 (02. 03#M) 

So 

[0 04 1] ^^-M^'f-'J-ymX. »1 ©HB^^e.02© 

■y' 6 ©«a:^ 4 ©rtSH*^^ > ^ 1 ©H B (cff^js § n 
fcms 2 60 2 ©B Ato^H^f r^ma s ifiWiS,^txx 

WK^MSti. ffe:^3555S2©®A(cM6J:^K:j^gg§ti 

[0 042] S76«^ 1 7'6 ©^2 ©H 

A fC*5t:t 5Ka?t4 ©m®^mB 8 ±{cji^^$ tifc^l- 

g|5«ffiii5:4/%>^?'^wt' 2 4 ^WUr ^/c: 
S3K»-i^l». ^^{*5=--;':7"6©ill©MBJC. 3SW|f 

lis ido.'smM-.^'y T^ii-^h u^mmn 1 1 ajc j; 

[0 0 4 3] SS2 ife^JR 1 0 ^ffLXnmKA 

tmm-ri>'Ki mnmsit. mm 

4©«J{c43t.^r. ^ilB8©Tfc:»|gii^jKl o*^?f^^ 

^5=- !^ 7' 6 ©H 1 ©MB in 2 ©MA i ©ra©«»W 
[0 044] 7fe^;^f^;^9 a XKt^^^"^:^ 5^^7*9 b 

1 3 ^Ht^ J: ^1 JCIA D «WT ^> J: 

[0 045] ^^mj- 1 :0S;*7-^-©««^-^r*-5j«-^ 
fca. H 1 (C^-r J: ^ {C. ^tf^X 9 a 
9X5^-^:7'9b) i;c:^7^"7^;V^?l 0 2:*%$sS§nr 

it^ ji'd? 1 0 2 m^mR^mmmtj: 

£~^^6«fiS$ti. #iB«S« (SSTfeSPl 3) tlMl 
»Eri«iJiS?'j: i'-Clf^JiS § nS = 7* 6 i KS'J§15« 

^- 7 1 0 2 immr^ c i-e. ^ e 

[0 046] ^mP^^ y y'6&, S^tgU 1 3 mm^ti 

ftmmicmmj^ (mmm) i e^&wt-s, im^mi e 
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^^^^5^ ^©a*e«J^cM^-C«)S'> U =i>©^ft 

2 :65?fj)ig § ti. mm 2 ttH^ iv I ^^m-v^ycS^ i 3 i 

«l^ci'©^«rfM§*i-l>£:i*s^i». mffi2». mm 
it^ y y 6 amo'pu < i ^> 1 a < ©»^. 255X 

[0 04 7 ] ;^(C. ffriEL/fcST^*^ 1 (Dm 1 ©»ji:& 
SfC-ol=.r. H2« mmQ (A) — H8 (B) ©Xg 
10 Blfca-:?^, H 1 ^#ML';^j:3&^6iJBj-r-5„ 

[0 04 8 ] (01 ©tSffi:^S) -7- 6 

©fFfiS^jlBKoii-ciae (A) ~H8 (B) K^-Q-^H 

iao*ia2*#Mb^i:3&56mBJ-r.5. ifefc. OTfc^T 

[ 0 0 4 9 ] H6 <A) ic^-r J: 'JfcM^t©^^**?^ f 

7*6tC^Br-r.SOTi©¥^^'f J:>'^5tCB, §3^1513*5 
?fM$^i/c«MK|S«)«l 6 3&5?fM$tx. IfeSKl 6± 

20 §P2 a©Sg§|3(C{3:. ^^^182 8dSTBgP2 a±(C«»§ 

mm 2 © Ji»f P 2 B :0?»i»M'2 S ±(CM 5 J; 5 K3f$- 

fiS^tirt^So Sfc. «g2©cti:^g|3^St^rSSP*S 

-^T. ^N'f ~>-^-i'H>M3 O:*S0^§^T,t:i^S= >'^■2' 
S^-<"5^a:>M3 0». m^U. SiOj. S i N, 

[0 0 5 0 ] t-r; ^mw'Ox.j^hcomKomB. -ot 
1 3 i»B2*3f^^$nfcfflK. «S2 *>a-? 

rPi^X F 3 2*?g^-?--5. F 3 2*Ji$^-r-S^ 

30 -3- FiS^©73S^fflt,^SCi3&3nItg-C*S. bi^X 
F3 2tt, f*a-r.5i>?5^>^X®-rxr?g^>^L.^ct-i 

si5^*M5*>©-c*^. y^Yiyvxv. mfmwjx 

F . i>x F ©i^-rnr * -o -c ^ J; < . =tei>ax» 
*;^#~M©l^-rnrab-3r^>j;l»„ ^HMJi^Si-effiM-r-S 
u-;?xF32ta:. !j<s;'M©7* Fl'S^X Fr*S„ t-s^ 
XF3 2», ^-f-tZ^^WiC. #©BP«fC#«L'!fei.=' 

[0 0 5 1 ] :;^Ct,i-C. H6 (B) Km-rJ:'5fcui?;^ F 
3 2 J|r>'N*df"->i/-rS„ i¥L.<B. U-:>XF32±(C 

B, L-v'X F 3 2©ttH5Cj;oTMfj:i3, 
X«©lim^ffiffll.r^>j;l^, :$:|||fe?f^S8Ti3::7:f F 
U-J^X F 3 2*1SmLm*^-5o vX i'©?l5«B. >'^•^f 
> i^'ff^t^CC j; -3 r-^S D , i^X F 3 2 :^5;}<i;^t' 
& S ;y~Mt;- S 75> J; T i S „ 

[0 0 5 2 ] mMk. l^i^X F 3 2 ^Si^L^J^X F--<- 
i'-r-So -'^•:5^-->^^nfc^'i;'X F 3 2KB, affi2 
©*:*S|5€rRffi§-&SIIPgP3 Amm^^XX.^^, 
[0 05 3 ] 06 (C) JC^TJ;5KL'j;'X F 3 2©ii 
50 □§|53 4fCj:-:>TRaL'fcmS2©cti5^a54x-:;=i^>c^ 
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(R I E) -e$)o-r^J;i.^„ Sfc, x-^^g^^i^'ib 
[ 0 0 5 4 ] ^ . py';^ h 3 2 ^mmvfcm. m e 

(D) CC^-rJ;^^c4^*ft<^;i/^5©mS2:*5ff^)^S§^^. 
fcm (^KDffiBM) ^©S»J (^2®HAiIiJ) 

icmmmss, 4o^mm-r^, tmmss. 4o». 

i> y 3 >m^m^mitm-v & ^ r t j: < . {t^Mt aita 

(CVD) CCj;-ot:0SS-r-SCi*5-et6„ ^1<DBB 
W©«M3 8 «S2 SD'VS g >|i3 o 

JiS3 8 5*, 5^3 6©rtlf|5 (rtMSSU^Sffi t/ci»»M 1 

6) i>m^. 

[0 05 5]^I.^T\ 1116 (E) iC^-rj;^'K^i^^ft"i7 
-x>s 5 1 ©MBfflfli : ^2 ©fflA Wft. V4' 
2. 4 4^JfMLfcf*. Ctx^Pi^;^ F4 2, 4 4^^^• 

5?-->^t-c. H«3^®H i"trsiBJbfcRa:^4i?:t^ 

aMK:mB|54 6. 4 8%?f?fiS'rSo ilPS|54 6», 

3 8 <!:PgPg|54 6 i©PBltc|g»liI3 B^^l^ffiT^a:^ 

□§|54 6. 4 8». «SM3 8. 4 0 ©— gP^^tH § 
yi>'(D:^mt. mMhfcViy:^ h 3 2 fc-oi=.rsi0jL/c 
5Sbyxh42) ^ ( M;^. J^^-^ 5 ©01©B 

[ 0 0 5 6 ] H 8 ( F ) JC^S-r J: 5 JC, 16.3 
8 (C > WM 2 ©5^ 3 6 O^HMicK 5 0 ^BJ^l-. 

4o«::n:5 2%m^-r?>. 

[0 057] 116 (G) fC^-Tcir^fC, ^i;5XF4 2, 

4 4>&sust-r-s„ -ebr. ht (a) (c^-r j: ^c, 4^ 

#^$>i;X7^5©?^5 0. 5 2 fCT^ffl L-^taj^S-J&x u> 9^ 

{c, a:i:W«:MWL-?>-ni^^^5 4. 5Q^mm-r?>. 

r*>J:l^ x-:^5^>i^©iW{Ccfc-^T. g|;?^5 4. 5 6 
[0 0 5 8 ] 117 (B) fC^f JC^'JC, i}S##:>?j:7%5 
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/ML 5 8 (M^5iii:S*^2 0 Mm) =^m^?>o 
?L5 8 k: fua©ll 1 ■V-mmVfcMM-rZA J: D fe/hS t,^ 
S-C. Ma7=^4©4i'Wc0gS-rS„ /h?L5 8©fJfig(c 

b-1f (fiJ^ttYAGL—lf^CO, b-tf) ^ffi 

4. 5 6rfiM^ISiibTMif-rSCi:*^-CtS„ l^- 
■r/jN?L5 8 ^fML-T bs ^#ft:'i?i^^5©MB 

[0 0 5 9 ] H7 (G) 5C^-rJ;^>^C, ^3f#:'i;x^%5 

tcma?^ 4 *?K^-r „ «a:n: 4 a. mm v fc4^?L 5 s 

[0 06 0] MMKA it. C C-CUm-^m(0±X<DM^ 

- - cvmmin:^: mmtmnm^t : -wp^gui d -fes© 

(m«*j4 0~5 0 Mm©S) 

©s^-c^s/^w;*ct<-rtitf. ^■rscvD'^'ftim 

S^^ft ^ 5 ©9fifi©{ST^ S C i :05-C * S „ 
[0 06 1 ] 'Aic. H7 (D) ic^-rJ;5tc, d>fj:< t 

i>9mAA<DfHMmicm»m 1 0 ^ji^fi^-r a, 1 

s:a?^4©rtiiB«5^©fi^5c?F$^snrfej:i,^o 
m«> ifi«i»3 8. Ao±ici^mio-^mm^nx 
fcfih. mmmi oicj:^x. Ka:n:4©iHP 

[0 062] ^XK. ^7 (E) iC^T^'^iC. ^mi-O 
X/^5©I|1©WBPJ{^:. 4^^#'?x/^5©M®7^:4 

40 ©. — ::^©m*^<'J:5KL'i^:=^ b 6 4;S:?f$)igbfc 

mT^. t£^. \yi':^hd A^mjsrr^t^iic. m2<D 

P5>Xh6 4. 6 6*7"';-^-*'-rSo L'>»XF6 4. 

6 6©J^J^^s.^/^©^^•^^-->^'"©:5■iStt, m^btcu 

f^:^ h3 2 !,c-ol^xmMVfcm^^Mm-riCti}iX-^ 
-So m^6 8«. «S2©^^C< ife— SB©±^OC?^ 

^5tiri^-5.*5, Ma:^4©±7^i;cK. bi;5xh64© 

50 mfS2©tlHrtJ£:mSS?fJ«©i'l-JiIi, {}>f3:<tii 



C7) 

ai 

6 8 1 0 (D-S5=&sai$i±s<. 

[ 0 0 6 3 ] 07 (f) fc^-rJ:^{c. 

(G) fc^-r<i:5 5c, b~:;'xh 64. 6 6^iiJilfS= lo 

[0 064] -A^c. mmm^Jim-^^fc&ic^ ^mw^ 

x.J^5(Dm 1 ©HBMi® 2 CDHAWJK UJ^JX h ^Bfi& 
8 (A) (C^TJc^ifC, ^1 CDMBC0fiffi2:«i>e>m2© 
4 F*3©|g»II 1 0 ^ffi ) ^ €>^OM«J<:*«a 8 

[0 065] c<Dmmm8mmj:m^w^cmm-ri> 

$-r*»ft:>i?i^>5©mi CDMBffliJt®2©MAffiiJ 
KWi^Xb (H^L^SlO ^fl^^^-S, l|l©fflBM© 20 

ii2©MAfij©uy;^ ^■^^^•3^-^>^^L/■r. ma/C4 

€>i^«>'^•^^-> (H^U^cl^) =£ffM-r^= Hi ©MB 
j»|©WP§|J». '^2©-a5^^ffl§1*^„ 

[ 0 0 6 7 ] iXfc, Ka?=v:4>o^e,^a2©sajgi5^±(c 
M-?>*r% f +©fcto©IS« (Ei^L^ct^o ^ 30 

K-cMil-r-SC iKJ; -pT^N*^i>'i?A©*^S:ii'rfe J; 

[0 0 6 8 ] ^^-i^i^^ N7^(C 40 

fSffl-r .5 c i t?. i«»5&>o > < mmmicwL 

J>'II± ^7 - > «eS{CS^-r ^ C i /&i nJtgt:-& •& = C 
nKJ;r?t:> Ui'^^ F-'^'tJ?— — >i^XmRD'>i^X FilJ 50 
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[ 0 0 6 9 ] iXt ^t;\ ^^f*-? i 5 ©IS 1 ©ffi BflJj i 

^2 ©SAW© ps^';^ F *»jifr -s. p^^x F^wjii-r 

^ C i J: -o r , mMmj:mmB^^BJ& V fcV^flfi©^ 

[0 07 0 ] ts^. CC-t?ttb>=X F?:-'^"^?->-fl:L'/c 

-5>&5. cn(c|ig64>©t:-»?5:(,^ mtf. Mli^^B^c 
Kt^fcfSiC. l^i^X F€«MW^c®^§|5©0JjSMm^ 

W^c^8l5©^^M^tcMIS*sa S -ST <fc i^o c © 
iS^E*. mMW«:»^§|5©?i5lS*«*:?.ft:mfc ^i;'X F 

[0 0 7 1 ] ;^{c, *i>i«*5stH-rsMm. 

nm:^4(Dp^mm (cc-vmmmi oo:>mM) ^ 

5 om 1 ©fflB{fJSD'~il2 ©ffiAffliJi . icWL 
i-fiE>i\X\.>^, Vfttli-oX. mmmSit. 
5 ©m 1 ©ffi B ilij i IS 2 ©M A W i ^«a?^ 4 T 

[0 07 2] *S»8©*t^<i:br. Ni. Au. Ni 

+ Au. Cu. Ni+Cu. N i +Au + Cu©l.=>-rtl 

^^b. m immma) ^wtH-r^. i^fc. #wi8 

m^itNi+Cu. N i +Au + Cu) ^ffll^'-C^J; 

<. cnfcj;o-csi^T^ms8^j^^brfeii^„ 
[0 073] mmm^ y ^©fc&jc, nr jp^? u tt©« 

^'^'^^^^tS^ffiOTfeJ;!.^. llTJl'^ytt (pH9# 

©Sig^ ■^'^ibTmEa;. PB-5 7 0MU. PB 
-5 70A. PB-570B, PB-57 0C. PB- 
5 7 0 S^M-^br^c.SPB- 5 7 0 

[0 07 4] a-Sl^ES. «S2©aMKia^t^f:t^#S' 

<D^i>-sjmtf3:i>o mmm8it-mx$>-oxi>^m 

r.mxnmhx^j:iK mmm8^:^yir}i^x-fm'r^ 



(8) 
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tc $ e> K:^©B^M*BsgL/T ^> J: ^<D&m^mmt 

[0 0 7 5] m^i'tcmit±xm^ (fe-ot) ^ffli^ 

[0 0 7 6] ^c*5> ^®t8{C*5WS||2©ffiAjiJ®« 
[0077] K±CDXS(Cj:?)^m»83?(5?f$^$n> # 



■r-S/£:S)©-&)^8 a (HB (A) #M) <i:f=r6„ 
[0 078] >'^>^^^i«->'^©ff5aX?M». 08 (B) (C 

-;I/2 4^?fM-r5= -'^>a^'^■i<~";l'2 4cDfJ)Stt, ST 
■^m 8 a ©±(C , :^ i f=t 5 ^^ > ^?'^J»jS«(C 

(c y 7 n " 2 •a■■rl^S*m^^©-'^* > r^'^BsS-r ^ c i * c> 
5= 

[0079] «±© J; 5 (c b-r . H 2 fc^-ri^©*^ 

[0 080] ^^^#>i; X7^ 5 JC:)^^:^;-^;^ 9 (7638®^ 
Sm) ^St^rl>j;i,^„ B12fc^n-rJ:e'Jc. 4^ 

^>^;x/^ 5 ®«®-rJ5:t>-fe^^»^^3 1 ©BB 
iC. 4^#^$'t?i^^5 tlSIWff^t^-C\ ii^#{*>?i/^5©^^' 
-f V>i^■5^'>L a ilBID/^■3^->©^^■'f ^-^i^'^-f^ 
Lb3&SfMSnfc7te^*/^X9^. St,=.©^f-<'^'>i^^ 
-^>La. Lb©ttB-^fc-a:*tfor3&>?.®BJ«|i*fc 

[0 0 8 1 ] £:©J;^'K. :^'mW!M.Kisi.^X\t. 
#>?X7N5©S**f*«-T-3fcKa7=i:4;&J^^U. ^© 

Ma?^ 4 (Dnmm^-^^. i^mwm- a ©S36a5 1 3 



10 



20 



30 



40 
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ffM§nfcw©» 1 ©MB ^o^e.-etifc^ftfij-r 2 ©H 

A jcM -o T mmm s ^sM-r s . «7fe*-T- 1 ©^^sp i © 
mmmmmit, m 2 ©ma s x-mmmm, v fcmmm s 

ffJfflUrtf^ Ci^^-C^-So C(Dfcli>. m^<Dj:'?tj:9\- 

^^ii^cC^o tfc. ^^^f**-?3^iH>i-^cWK-r^mf 
(D^^MW^:^'^ 5 ©SPg-e^^Af 7;^ 9 ©ft& 53 

[0 0 8 2 ] -Jm. stfaiO?cS7fe«^ 1 ©0 2 (jy^-M 

•mcoi^-C. 03~H5©xaHfC»-:5*. H1^#M 

L:*w:35^6mHJ-rS„ nc*>\ 8 ^j:i-©f'P^#)i5*. 

BtrM©H 6-^8 J: 9I^BJL.fcF«3§^31fflrS Cti)^ 
L/fti*5or, CC-T7»^^f$:*^3*W-r-5^ 

[0 0 8 3 ] (»2 ©»»«) S-r. H 3 fC^t-^^ 
ft'^7i/N5©§*^#:«^3 4> LS I T-X^fi'J'i^N 

^Si*ij^sti?ti^-rn:*>©**f*«^3{c5c, m 

4(DJ:'?iC "BAD" -?-'i>3 a^i^n^. "BAD" 
v-5'3 a©-7-4^>i7*©:^iSi L/-r». -Y>i'Sfc» 

[0 0 8 4] i^U-C, mn°ni«S?n/c5ti#ft*T-3 © 
||l©BB©i5)'(C. -eti^tiH 5 OC^-r J: 5 fCfi>t©7ia 



50 



-e©f*> >LaiC^Q•5-C^^#;'?x^^5 

[0 08 5] C©<J;^{C. ^3i:^«c4iJl^-C«>. 

^tt:«^3 >£fimcW»f-r5Ba©4^*l*'t' J:^^5 ©SPg 

[0 086] tfc. Se3ft©cfc ^ ^c^^sums^ff^aT^fc 

jisi^-r ^ C i {c 0: D l««SI^{b*sS» i 

[0 0 8 7 ] S?c, ¥*ft>^7X/^5©m>a^«^$^^/c 

^^f$*^ 3 1 ©ffiB jc©a. Tfe^^y'-^ X 2; r?' 9 

b>£tei3#t^-5<fc^KOTC^S©-C\ :Fmo°p©S7fe5^ 
:^^SB3 {c5fc#;f7vXg^-:7 7'9 b3&S|,&D#l:t 6^-5 C 

[0 08 8 ] ^-St^i. *#f*'t7X7^5^^n^tl©¥ 

mp°oifK§tifcii-rn*'©^#^^3©mi© 

[0089] (ie»?^^2 . ) H 9 »2^^HJ(D^2ISSfe 
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H7 (G) ^#M-r'Sfc©it-S„ 

[0 090] :^mmmMcm^^^j- 1 o o & . ^© 

J:i-^o *fc, ^ym^f-l 0 Ott. ^^ti'yT. 10 9a 
(7fe2®ttgPW) ^lAi^^^l^ftcDS^^iim^S (H2 

X?- y 7' 1 0 9 b ?rteD#t.f fcfgfc. Sn°n©l^-rn/&^0 

^*f^X5^ r?* 1 0 9 b ) ^^mW^ V :7"6 ©S^gp 

1 3^a'5?t8i)©:*7>'^"-:y"^xr^-3-C'bJ:i/=>„ 

[0 09 1 ] S^fe^^ 1 0 0 09 ©J; 5 {Cg^ 1 

D-C^So 20 

[ 0 0 9 2 ] r 0 0 5*. ^fi^-($5^-;» y e ©m2 • - 

©HA ic^-^mmm $ n/c{6;ti«f n« 2 0 =^m-r ?> . 
1 0 0 it. mmm s © ^ . jsamwm 2 0 ±(cfj 

gS$*T.fc§|3^K^>>^'^'-;U2 4?:WL.-rfeJ:t,i<. T^J 
^«li8©^-fe. fB:;(jafDJ12 O©±(c0^3n 

J*©-&ffi2 2 i^^irS. *fc. S^*-7-10 0». ^2© 
B A ©«K-^RMtt©[Sl±^ a W i U r J^J?g 3 nr /^ > 30 

1 1 {C j; 0 t?* 6 ©» 1 ©ffi B KIA D # 

W6tlfc36^*f^X 10 9a (X»7^^:*/^xg^-y7'l 
0 9b) ^WL-CfeJrt,^. jS:*5. CC'Cb^^*'^ 
X 1 0 9 a (XU^^:ff'7:^^ 7*1 0 9 b ) tt. ±m 

§3^5. cn(ci5ss^)©-e^c<. M^«^©ja2§p:^)5s^ 
mi 3*H&J:5{cte?)#WTfeJ:li„ -e-n«ii-®«^ 

iCOi,>r». ^^©Sl-CmBgb^tl^^^aiffirSCi 40 

[0 0 9 3] ycfc, itr^b/c^:**-?- 1 0 0 ©««::§■?* 

-Cz:aD©ia»ffi*s*^. —oit. ^^^$:'^x/n5© 
aM-ri^=ct)*.^#ft«^3?:*-r2.«©MK. ^^ft>i? 

5 i BSialff$t^t:\ X7^ 5 © i''^ 

> L a i PI D ^• - > © 3^' > ^ ^ > L b *5 $ 
nfc7fe^:^77X 1 0 9 a^, m^COit ^ z^iy f'^ 4 
a . Lb ©ffig^to^^tf ■^-C;&^6aBi®SiSfc»fittl 
j^:tf^;;^:&i^!^^M«ffJl lKJ;f3Hi6?)#l:tS (H2# so 
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^#:^x/^5 i7fe^:^7^X 1 0 9 a ^^t^c^Uff^ c i 
-C, l!9K^-^S7feK^l 0 0 5:ff^>^iSt:'*.S„ S/c 
ffi©—- Ptt, 4^*#:'^J-^^5©S^ii2»»«^-3^. LS 

t\ ^S^^iJSL. ^m«3fe?'>7-ffMa3fC" BAD" 
3 a ?r{^lf . Mn°cii¥re2nfcS*5^ y ^fMSP 
3©®l©ffiB©*'K. ■?-tl-?n7^c^:*7^:^3^-;'7"l 0 
9b^M?9«li*?t«fill*:^/7Xj5>6:&a^Ml 1 
icj:r)^^nni> (I13~H5#M) = ^©m> ^VS^ 
> i^' ^ -O L a (IC^S T^## 5 ^ WKT -5 C i 

r\ H9 tc^-rs**^ 1 0 0 ^f#^#a'r$>5o 

[0 0 9 4] *^9^-^:^6». 06 (A) ~H7 
(G) RD'-Hl 0 (A) -HI 1 (C) (DJim^mri'f. 

^$^•5*5^ nmK 4 ^ff^^T ^. ^ -c©xg (H 6 
(A) ~H7 (G) ) fC-:j|,irBi(r54©IIW?Ml-C^ 

BJUfcF«3§*^©**iBM-r^t:i*5-C*^.„ L.fc*Jo 

cc-caMa:^4?F$sSf*©xg (Hi o (A) ~H 

11 (C) ) ?:nf^WCSiHJ^^„ 

[0 09 5] 07 (G) ©J:^(C#^^ftm^3 

#:'e;i/%5©m2©HAfC. 010 (A) ©J;^m?fe 

>i^sfej (cr) mmm7 o^mmrr?>o mmmi 0 

t'J. I 00 iJ.m.(Dmm. Wic0$V< it 1 0 umm 

M^ttffltr^><i:o„ c©j;5:^j:^aibT> W;?.«F 
A S t±m<D FAS ®?f SttHiM 3 -f - ^ > f A 
(*H:^f¥^4 6 9 6 8 8 5^#M) f£Eifi$>h. t£ 

c:©«liJi7 0 3&s^ ftt®©09-eiSHJbfcjSijM«] 

B2 oiL.r©M#l^*t-s„ 

[ 0 0 9 6 ] 010 (B) ©<t:^fC®fl|Jg7 0 

©#Jffii^c.S^^-r^cfe-fei£;^jiSffi)S2 0 

-So 

[0 0 9 7] ?cC*5. c c-c»f6;f3«fnJ12 0 i^a-SSJai 
L.fc:*5\ S7fett©^(:tittffli^Mlirfemi.>o M^tfi^y 
SI{bU?ci#©1'>:i^Wffi< (IX 

1 o"Pa«T) . mtmm<Dm^^miL'^^um^m 

t,^^iSi.^o #f:JS*f4©MSI^ffll^fci»-^fc», ^©ft 

[0 09 8] >>:CC. ^«M*?g^^^fcJ6(c. ^^^-i; 

5 ©^ 1 ©fflBMi^ 2 ©BAMfC U F ^f^Jjg 
U/cm. ^N':5f-J:.>^^t.. 7y-i-d?T§o -&©«. 0 
10 (C) (c^-rJ:^K:. ||l©HB©mffi2:*5^||2 
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AMffis 2 0 (Dmm^m ^ 2 2 ^ w u < j&^oMaTi: 

4©l*lMM (CC:-C{3:Ka7A:4l*iCD|fe«IIl 0«W) § 

i>^tmmicmmm & ^^mr s = c ©^sjs s ^• 

1©H8 (A)S:afH8 (B) *Ml^rSJ?9U/-crt^* 
[0 099] ^c*s. m2©ffiA{BiJ©SMW?:cS^a5if=c 

j^-t^cttim^h^K 10 
[0100] «±©x?i^c J; mmm s ^^jf^j^s * 
mm 8 ©— g|5;?)5m2 ©ffiA jc*;i:>-rfiieMig|g 1 s 
mhs wseasBiK 1 s ©^35s:j< >f 5 F^©ffijif 
i^^tifcmtsmmm2 0(DmM^wxK c©g|5^*s/^> 

[0101] /N>^?'*-Jl/©?fMXfSB. $-r^^#'? 
x/^ 5 ©112 ©BAMo^fflfcH 11(A) HcmfJ: 5 
««II2 6 i^c-S»tt©y;V^Ui^>^ MB=&Sfe^ 

[ 0 1 0 2 ] ^btr. ^S^SC/MiSMil^tf o 20 

fe. •&)$2 2^a-QTl^-S§I5^©IS«?rl^*-r4, c? 

-C. tfcm^miC^^'^-lOO (H9) tl3:^fct^ 
®||2®ffiA©^-^. Mtc»E§Stt©[&J±*SWi L 

fc-RKM2 6 

[0103] ^©m. HI 1 (C) K^-rcfc^-JC, -^M 
2 2©Ji(C. ^1-§|5m«^!5:-S^^>^^3i^->'^2 4^^I!g■r 

^„ ^^>^f#~-;I/2 4©?f?^ti. fr-&ffi2 2©±{C. 

>^?'©jm^5'». ^©^a©^^>^^~#■"-;^BJJSH#^cSS?§^^. 

[0 1 04] «±©J:^}cb-C. HlXBH3{c^-rJ: 

n-5„ -ebT. c:©J:5{cb-Cff$^§t^fc^*<*'5x^^ 
5©^##:«^3(C<fctlW. cn:*s«mc^»T3n«*^ 
Wic^^-T-lOO (HQ) i^i-ofcitTK:. 40 

^i:Sie:t)«fOjl2 OKJr-oT. HSSKS (H^li-r) i 
7*6 i©r^©i^^^m©^iCj;ai£*5&5a 

[ 0 1 0 5 ] C©a: 5 fc. :$:|||femsJcfcliT». 
#:>i7 i/^ 5 ©§^^#:*^ 3 ©0 2 ©SAffliJ{Cg|5:J5'WfC 

jS:^afnJi2 a^fM-rs= ^bT« ^mssB. mm 
2fph. ■mmKAoynrnm^^^s m^tsmmm2o<D±. 

^1 0 0©i1-S|5i®1t^S«3^M». ^2©MA©fK:^r« 

mm2o±i,ctr:Mmmvfcmmm8 m^ms&m so 
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8) ^ffjMbTtT^cid^rt-So ^(Dfc!t>: 
mm-vm.m t fc^*©ffe{c . 5 f£;fjaf ne 2 

[0 1 0 6 ] S7^^0fi©«3S73-ffii UT. ^ 

[ 0 1 0 7 ] H 1 2 2p:|ltfe®?l^®©^ff$M{c^^S 

5t;*^^^-ria'C$)So S7^*T-3 0 Ott. ±M<D^^ 
Ml- 1 0 0 (I19#M) -< Jl'^? 1 0 4i. 

-7^'^?a^>Xl 0 6 ^§ 6K:^tf€>©-e*)-s, t) 

"y-V OARU-^'<i'tlU>Xl 0 6«. HI 

©MBiiJfCJF$)S$ti^„ 

[ 0 1 0 8 ] B 1 2 (c^-TMrt*. A?-5'"r7 ^ jb^ 1 o 

4 », ^^#5^ y 6 ©gTfesis 1 3 mmi&^tifcmi'cm. 
mmm^nxi>^. fj^-y^ji^m o4«> ^jg^i-f 

©m^-e§**f*«^fcffJijS br 4. J: o c tifc j; 
tiK. i{i^'»'i?x/>Jc. — J§b"C:^7^-7 ^ fV^lOA 

■ Br -flMtc-^iT bfc^©#^#g^')» y'e KffJ^-b 

-f^l'^? 1 0 4©?fM:*3SttPS^S 

n-r> ^ii^B. ^js&jf^j?gbfc3iHJii^»fe-rs^fea-e 

i^-t?J^Sgbt:4>j;i,^ JcCfc. ^7-5-7 -^ Jl/^r 1 04 

7 h y y i^'^ y -f KW^Bffl b-CBff^©ff?1:^fc>'^• 
^^"->^^bt:^bJ:< . Eiilijafcj:-5T^-J^?-->i^b 

1 0 4^Jf^^-rntf> %^ij=y7. 1 0 9 a 
^X5=--5y*l 0 9 b) OC, *5-y ^ Jl/arJ|:Jf^fig-a-rfC 

[ 0 1 0 9 ] H 1 2 {c^-r«T'». Ig^©-^?-^ a ix> 

X (OU->X) 1 0 ^l®ffiBMT'TL'-Y«(Cia 

(^ST^gp 13) i 1 1 K^JtST-S J: ^ KieSSti 

^li (y^x5=--:'^') ^cirj^^sns, 

[0 1 1 0 ] HI 2fC^-rWiBJ?!lfC, iJ^-'-y A)-^^ 
10 4 ^^ii'j-X 10 9a (Xtt^^^^^'X y y" 
10 9b) ©*BJc?fMbrfei:l=' (^1 ©^fe?F^*J# 
M) = ^■5l='B, 3fe^;y"5X 10 9a (Xtt7fe^:^/^X 
5^->yi09b) v-firnU'VXl 0 6 ©ISfC 

Af^-y 1 0 4?:?fJii£b-<:feJ;ii„ 
[0 1 1 1 ] S/c. HI 2K75^-rWc*5t^-c, :^;^-y 
•f 1 0 4X»-7Wi'nw>Xl 0 6®t,i-rti:*i— 73 
'^^g-i^brfeit^^ A-S'-y ^ ji/^f 1 0 4*=a" 

Kb/c^-^. •7-Yi'OP>Xl 0 6fC;^7-7"y -f Jl/^© 

[0 112] ;*7^-y-f 1 0 4RCF-7-Yyp 
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[0 113] (^fef^MS. ) HI 3~lll 5 (B) 

[ 0 1 1 4 ] H 1 3 iCU. 1 1 0 ORZ^m^m 1 

2 0 0*Wr-5^^•-y:^>'l'=l>fc•^"-^^ 1 0 0 o*s^§ 

nri^-S, C®''^•-V:^J^^>fc:•^-:^ 1 0 0 0 a 10 
^ft«^««§|31 1 0 0-C3E^. ±M©S7^^-?t?7fcft 

^a^B 1 2 0 0 (C^^-rSo cn{cj:4a«. /JnS©S 

[0115] ^(Dm<Dm^m^<D0it ur, m 1 4K{i 

J»«§|32 1 0 0*m-5f='t5d?;l';<;^^2 0 0 0*^m$ 

nrfeD. HI 5 (A) SU'Ml 5 (B) iCUmiPM3 
1 0 o&zj^m^ms 200 ?:«;^Sa#«ig3 0 0 0>&^ 
^3nTlr='-5„ 20 

mmommmmi - 

[H 1 ] H H*. :^mm(Dm 1 m^miicm?>^yiM^ 
[B 2 ] H 2 :^mm(Dm 1 mmmmicm^^ytmj- 
[H 3 ] H 3 tt. -^mmm 1 mmsm.(<c%^^^^ 

com 2 SoxgH-cab § , 

[ a 4 ] H 4 :^mm<Dm 1 

[H5] H5Si, *f|HJ®m 1 *W$«J^c^l^S^-?■ 30 
(DM 2 ©M^^iS ©X?iHT-^ ^ . 
[H6] H6 (A) -06 (G) it. *»?!©» lHJfe 

[H7] H7 (A) ~H7 (G) :^mm<Dmimm 
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[H8] H8 (A) SlC^HS (B) it. *^BJ®mi* 

»$SlJC#2,^^«T-©S®^ffi©XIMlir * 5 „ 
[H9] H9tt. *^09©^2*Wf$^5C^SS3teS^ 

t T ^-rirMH-e*) 

[HI 0] HI 0 (A) ~H1 0 (0) *^l^©ll 

[HI 1 ] HI 1 (A) ~Hi 1 (OK. -^mmom 
[H 1 2 ] HI 2». -^mm<Dm2^sm<mMm^ 
[H 1 3 ] HI 3tt. :^mM<DmmmmK%hWf-m, 
[H 1 4 ] H 1 4», ■^mm(o^<om^i,mi>mi-u 

[HI 5] HI 5 (A) SD'Ml 5 (B) tt. *#feBJ© 
ltft©Ji5PJ(C^^S-?^^^-r H-C& S o 

[HI 6] HI 6tt. m^oys^m^f^y'T'-'j^mx 
L-c^K-r»fHHr'S>a, 
[f9^©i5^Bj] 

1, 1 0 0. 3 00 ^sm"^ 

3 a "BAD ■■■7-r5' 

4 ma?^ 

5 ^fti^i^^ 

6 ^^MW^^y-:^ 

8 ^SB 

9. 9 a 'jt^ii'^T. 

9 b 7- m)n<s:>%^i)=7 x ) 

1 3 

La. Lb ^f-Yi^>i^^'l'> 

A ^2©B 
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